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Procedures and problems in the
determination of active compounds In
waste water
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Emerging contaminants

present in the environment because of human
activities
most of them physiologicaly active

monitoring of their environmental concentrations not
Includedin the legislation

sourceof contamination: frequenthcommunity

waste waters, waste water from hospitals, roff

water from (intensive) animal production, rwoff

water from inappropriate waste dumping; only a part
from industrial waste
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Which contaminants are in this group”

active ingredients from the pharmaceutics (antibiotics,
analgetics, antihistaminics, antidepresives, steroids,
statins etc.)

drugs of abuse

Ingredients from personal care products (fragrances,
sunscreening agents, preservatives, disinfectants,
repellents etc.)

food additives (antioxidants, flavour enhancers, artificic
sweeteners etc.)

some Industrial chemicals (solvents, additives for
plastics, anticorrosion additives etc.)
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Adapted after: D.W. Kolpin et al., Environ. Sci. Technol. 36 (2002)
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Table1 Positive Andngs by UHPLC{QITOF M5 inen surface waier samples and in fourieen wasewaler samples

Comrground Surfsce waker (number of the sampling i) [nfluent®  Effluent”
{n="Ti {n=T}
1 2 3 | 5 [ 7 ] G4 1y
Pharmaceuticals and veerinary drgs
4 Acemi doantipyrine ) A ) ) A ) ) A ) ) A A
4-Fommylaming antpyrine y ) ) y ) ) y ) ) y y
Acenminaphenaracatamal ) ) ) ) ) ) o o
Carhamazepine 5 5 5 5 5 5 5 5 5 5 5 5
Corhamazeqine 10, 1] dihypdn-10,11 dihydrocy o ) ) o ) ) o ) ) o o
Clasitimmydin y ) y ) ) y y
Clindammycin ) ) )
Codaine = =
Drichofenac A ) ) A A
Trimatnidazale y )
zahapantin -
Cremfitwoeil 5 5 5 5 5 5 5 5 5 5
Theapraifen A ) A A A
Togmommide 5 5
Tehemaron A A
Feoprafan ) § §
Levamisale ) ) A
Lidomine" &y @y @ @y &4 @4 @i @ { a4 L
Lincomydin A ) ) ) ) A ) ) A
Losaran ) y ) ) y ) ) y ) ) y y
Losartan, carbaylic acid” R R S B S (R R N A 'R S R - -5 S B S b o
Losartan, bydrancy (1) 2 & e @ @ € @ © @ @ 0 1
Memmial . . . . . . . . .
W eromidazale ) o ) )
Napmxan ) A ) ) A A
Firame] & &
5l byl )
b d‘b’.ma, N .l ) ) o o
qurh'n n e Z ! M ) : ) ) A A
Valaznm y ) ) ) ) y ) ) y y
< e drags
ooy eoypomine: ) § ) ) ) ) § ) ) § §
e ’ L. y ) ) ) y ) ) y
Presaratives
Mty lpasben ]
Pmpyipanhen o o
Soesteners
A ame - . . - . ) - . ) A A
Farchain & & e & & e & & e
Sucmbose . - . ) - . ) y ) ) y y
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What-happens with the contaminant

INn the environment?

distibution between soll, water and atmospheric
environment

availability for plants and animals
bioaccumulation, biomagnification
biological transformations: soil microorganisms

chemical transformations: oxidation, reduction,
hydrolysis...

photochemical transformations

Depends on the chemical properties of the compound.

Metabolites and transformation products should be
Included in the assessment of the environmental
Impact!
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Waste water as an analytical sample

concentrations of target compounds usually very low
(ng/L tong/L)

high concentration of organic compounds, especially
In the influent waste water

nigh concentration of suspended matter
oroblem of sample stability

nygienical and health issues

Why analyze it: effectiveness of advanced removal
processesp a Sgl S SLIARSYAZTL 23




Analytical methods

LCMS/MS widely used

advantagesseparation of analytes from the
Interfering compounds from the sample; SRM mode
In MS/MS high selectivity and low LODs

drawbacks electrospray (ESI) ionizatisnth matrix
effect (ME)

Alternative: GEMS(/MS)
most analytes not volatile enougtderivatization?
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Sample preparation

Aim:
to remove interfering compounds from the sample
and decrease matrix effect

to increase the concentration of analytes in the final
extract

Possibilities:
solvent(micro)extraction

solid phase extraction (SPE)
QUEChERS




Solid phase extraction (SPE)

SPE
off-line on-line
low volume
cartridges/precolumns
direct coupling to a
separation method
(LC, GO)
disk cartridge
sorbent particle - sorbent particles
loaded membranes (40-60 mm)
of PTFE (flexible) packed in an open
or glass fibre (rigid) syringe barrel
disk cartridge or similar

stacked disks
in an open
syringe barrel
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- sorbentmass e
- samplepH e

- lonicstrength of the sample
- samplevolume

- washingsolvent, volume

- elutionsolvent, volume
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Other measures to decrease ME

change of mobile phase composition, gradient in LC
further cleanup of sample extract

dilution of sample extract

matrix-matched calibration

use of isotopicaly labelled internal standard
standard addition method for the quantification
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